Comparison of the differential regulation of T and B-lymphocyte subsets in the skin and lymph nodes amongst three cattle breeds as potential mediators of immune-resistance to Rhipicephalus microplus.
Although varying natural resistance to ticks between highly resistant Brahman (Bos taurus indicus), resistant Bonsmara (5/8 B. t. indicus x 3/8 B. t. taurus) and susceptible Holstein-Friesian (B. t. taurus) breeds is documented in skin and blood, little information is available describing draining lymph nodes. To elucidate the cellular dynamics during Rhipicephalus microplus induced immune responses, this study analysed immune factors from these cattle breeds using histology, immunohistochemistry and flow cytometry. Following the collection of skin and lymph node samples before artificial tick infestation, cattle were infested with R. microplus larvae. Subsequent sampling coincided with the tick larvae and adult developmental stages. A significant influx of CD20+ B-lymphocytes in the dermis all cattle breeds was observed while CD3+ T-lymphocytes were significantly increased for more tick resistant breeds. Eosinophil infiltration in germinal centres of lymph nodes was significant for all cattle breeds while tingible body macrophages were significantly increased for adult infested Brahman animals. A negligible fluctuation in CD20+ and CD79α+ B-lymphocyte numbers was present in the lymph node of more resistant cattle breeds, while susceptible animals showed a decrease in B-lymphocytes after infestation, followed by an increase between larvae to adult infested time points. Increased variability of γd T-lymphocyte populations in lymph nodes was correlated with tick susceptibility. In addition, a more stable T helper lymphocyte population was identified in the lymph nodes for the Brahman cattle breed. Results suggest the association of tick susceptibility with differential B-lymphocyte regulation in lymph node tissues, increased variability of WC1+ γδ T-lymphocyte populations in the lymph node as well as a decrease in T helper lymphocytes in the lymph node.